Light-emitting diodes (LEDs) have been intensively researched in recent years [1] [2] [3] . White-lightemitting diodes (WLEDs), in particular, have excellent properties; low power consumption, a long life span, and a rugged structure. Furthermore, in contrast with fluorescent lamps, they offer the environmental benefit of not using mercury [4] . As a result, WLEDs are expected to facilitate the introduction of new concepts in lighting technology. WLEDs can be generated by several methods [5] [6] [7] . Among these, a combination of a blue LED and a yellow phosphor is widely used because this approach yields high luminous flux and involves a lower cost than WLEDs composed of red, green, and blue LEDs [3] . The most frequently used yellow phosphor, Y 3 Al 5 O 12 :Ce 3+ ͑YAG: Ce͒, absorbs blue light from a blue LED and emits yellow light. However, because the photoluminescence excitation (PLE) intensity of YAG: Ce is very weak in the deep blue [or near ultraviolet (n-UV)] spectral region, YAG: Ce is not applicable to n-UV LED-pumped WLEDs. In the case of Eu 2+ -activated yellow phosphors, although they can be applied to both n-UV LEDs and blue LEDs, the bandwidth of their emission is narrower than that of YAG: Ce. Thus, the color rendering property of Eu 2+ -activated yellow phosphor-based WLEDs is not satisfactory [8, 9] . Recently, Xie et al. reported oxynitride phosphor-based WLEDs that showed high efficiencies of 46-55 lm/ W and a color rendering index ͑R a ͒ of 60-72 [10, 11] , and we reported Ce 3+ -activated silicate phosphor [12] . Sr 3 SiO 5 :Ce 3+ ,Li + shows a strong and broad PLE band peaking at 415 nm, and thus white light can be generated from n-UV LEDs as well as blue LEDs by coating this phosphor onto these LEDs. In addition, since the emission wavelength of Sr 3 Fig.  1(b) . Redshift of Ce 3+ emission in other host lattices has also been reported [13, 14] . According to Setlur and Srivastava the color shift at higher Ce 3+ concentrations is primarily due to inhomogeneous broaden-ing of the Ce 3+ emission band leading to energy transfer between intrinsic higher energy Ce 3+ sites and lower energy Ce 3+ sites [14] . Fig. 2(a) ] and under 405 nm excitation [ Fig. 2(b) ], respectively. In Fig. 2(a) could be tuned from 6500 to 100,000 K. In Fig. 2(b In both cases, the luminous efficiencies are comparable to that of commercial WLEDs (15-30 lm/ W) [15] and higher than that of conventional incandescent lamps (16-18 lm/ W) [9] . The color rendering in- dices of the Sr 3 SiO 5 :Ce 3+ ,Li + -based WLEDs are larger than the R a (60) of fluorescent lamps; in the case of the blue LED-pumped WLED, the R a (81) is much larger than that of fluorescent lamps [9] . Figure 3(a) shows the electroluminescence (EL) spectra of blue LED-pumped WLED under the following forward currents of direct current (dc): 10-70 mA. The CIE color coordinates of the WLED under various currents are indicated in Fig. 3(b) . When the applied current was increased from 10 to 70 mA, intensities of the blue and yellow bands of the WLED increased without luminescence saturation. The variation of the CIE color coordinates of the blue LED-pumped WLED using Sr 3 SiO 5 :Ce 3+ ,Li + was smaller than that of a YAG: Ce-based WLED as shown in Fig. 3(b) . The CIE color coordinates of the Sr 3 SiO 5 :Ce 3+ ,Li + -based WLED changed from (0.3061, 0.3104) at 10 mA to (0.3023, 0.3108) at 70 mA. Furthermore, there was little change in the T c and R a .
The EL spectra of the n-UV LED-pumped WLED are depicted in Figs. 4(a) and 4(b). Although the amount of increase of the yellow band was very small, there was no saturation in luminescence as shown in Fig. 4(b) . The amount of increase of the deep blue band from the n-UV LED was large, while that of the yellow band from the phosphor was small. However, the n-UV LED-pumped WLED showed stable color coordinates property [(0.3275, 0.3227) at 10 mA-(0.3182, 0.3111) at 70 mA]. This can be explained as follows. Because deep blue light ͑405 nm͒ is less sensitive to the human eye than blue light ͑460 nm͒ [16] , the difference between the increase of the deep blue band and that of the yellow band is not large when visual spectral sensitivity is applied to the EL spectra.
In summary, WLEDs were fabricated by combining a yellow Sr 3 
